78                EFFECTS OF EXPOSURE TO LOW LEVELS OF IONIZING RADIATION

risk = induction rate of skeletal mutations (37/2646)(600~1)
x correction for dose rate and fractionation (1/3)(1/1.9)
x multiplication factor for extrapolating

skeletal to all dominants (5 - 15)
x correction for seriousness of traits (0.25 - 0.75)
x correction for sex (1.44)
= 5 - 65 x 10~6

This argument gave a risk of 5-65 dominant disorders/106 liveborn in the
first generation after exposure of the entire population (both sexes) to 1
rem, but the calculation requires the multiplication of several factors of
uncertain magnitude. The argument also implies that the average fitness
for dominant disorders is 0.675-0.875 (bracketing the value of 0.8 assumed
in BEIR I), which is in good agreement with the value of 0.83 calculated
from the data of Childs (Ch81) in Table 2-2 (discussed below).

Ehling (Eh78) used data on the induction of cataracts due to a domi-
nant mutation in mice from gamma irradiation to estimate the risk following
1 rem as:

risk = induction rate per rem (1.3 x 10~6)

x correction for dose rate and fractionation (0.3 x 0.85)
x multiplication factor for total dominant damage (32.4)
x extrapolation factor from mouse to human (1.2)
= 14 x 10~6

In these and the previous example the correction factors used for low
dose rate, fractionation, and sex were all derived from data using the mouse
specific locus system for detecting recessive mutations, which is described
in a section on animal studies later in this chapter.

NUREG/CR-4214 (NUR85) gave an estimate of 110 cases of newly
induced dominant disorders in 490,000 births after an exposure of approx-
imately 8 R. This corresponds roughly to 30 cases/106 liveborn/R.

A somewhat different approach is as follows. Childs (Ch81) has as-
sembled data on some 25 dominant human genetic disorders or groups of
disorders, the most severe of which are listed in Table 2-2. The total birth
frequencies in Childs' tabulation is given as 5,840 x 10~6 ,with an average
selection coefficient of about 1/6. Assuming a doubling dose of 100 R, the